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VII. RECOMMENDATIONS 

An improved education program should be developed to insure that 
employees are made aware of the potential health hazards associated with 
and the precautions to be observed in the safe handling of epoxy resins . 
Good work practices and good personal hygiene should be stressed with the 
goal of preventive or minimizing inhalation, ingestion, skin and eye 
contact with these materials . Included in this program should be 
{l) thorough and freauent hand washing, especiallv before eating, 
drinking, smoking, etc; (2) no eating, drinking, smoking at the work 
stations; and (3) use of protective clothing, i.e., gloves, coveralls for 
employees in .operations that generate cured resin dusts or involve direct 
contact with epoxy resin systems. 

A formalized preventive maintenance program for the ventilation system 
should be developed. This program should (1) establish written procedures 
for checking systems; (2) assign responsibilities for insuring the venti
lation system properly; and; (3) provide for the record-keeping of 
system checks and maintenance. Scheduled maintenance checks should 
include emptying of dust collection bags before they are full (full bags 
decrease air flow at the machines), removing settled dust in the ducting, 
and checking for leaking ducts, and proper fan balancing. 

Alternative hood fittings (i.e., slots, flanged hoods) should be utilized 
to accommodate large work pieces during epoxy layup, and fabrication work 
using hand-held power tools. 

Shut-off dampers should be installed in the exhaust lines of the planar 
and two grinders. When less than three of these machines are in use, the 
exhaust to the idle machine(s) should be shut off to maximize the exhaust 
for the other machine(s). The SAFE hoods should be capped under similar 
circumstances. In addition, the SAFE hoods should be positioned as close 
as possible to the work piece for maximum capture and removal of contami
nants. 

Compressed air should not be used to blow off surfaces of work, work 
areas or clothing. Vacuum systems eauipped with high efficiency filters 
should be used to clean surfaces throughout the shop . 

A housekeeping program should be established whereby shop floors are 
vacuumed at the end of the workday, all shop surfaces are vacuumed 
weekly, and light fixtures , rafters, etc., are vacuumed on an annual 
basis. 

Preliminary studies in the automotive industry have shown that model and 
pattern makers have an increased incidence of colo-rectal cancer.(14) 
Consideration should be given to a screening program for the 
model and pattern makers at this facility . tl5,16) 



·. 

Page 9 - Health Hazard Evaluation Report No. HE 80-165 

VIII. AUTHORSHIP/ACKNOWLEDGEMENTS 

Report Prepared by : James M. Boiano 
Industrial Hygienist 
Industrial Hygiene Section 

Environmental Evaluation Assistance: Charles S. McCammon, Jr . 
Industrial Hygienist 
Industry Wide Studies Branch 

Originating Office: Hazard Evaluations and Technical 
Assistance Branch 

Division of Surveillance, Hazard 
Evaluations and Field Studies 

Cincinnati, Ohio 

Report Typed by: Jackie Woodruff 
Clerk/Typist 
Industrial Hygiene Section 

IX . DISTRIBUTION ANO AVAILABILITY OF REPORT 

Copies of this report are currently available upon reauest from NIOSH, 
Division of Technical Services, Information Resources and Dissemination 
Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226 . After 90 days 
the report will be available through National Technical Information 
Service (NTIS), Springfield, Virginia . Information regarding its 
availability through NTIS can be obtained from NIOSH Publications Office 
at the Cincinnati address . 

Copies of this report have been sent to: 

1. International Harvester, Truck Engineering and Design Center 
2. Society of Engineering Employees Union Representatives 
3. U.S . Department of Labor, Region V 
4. NIOSH, Region V 

For purposes of informing the "affected employees", the employer shall 
promptly "post" the determination report for a period of 30 days in a 
prominent place near where exposed employees work. 
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COMPOUND NIOSA1 ACGIA2 

Styrene 425 

Acetone 590 2400 

MEK 590 590 

Toluene 375 375 

111-TCE 1900 1900 

TABLE I 

OCCUPATIONAL EXPOSURE CRITERIA* 

INTERNATIONAL HARVESTER 
TRUCK ENGINEERING ANO DESIGN CENTER 

FT. WAYNE, INDIANA 

February 3-4, 1981 

HE 80-165 

OSHA3 PRIMARY HEALTH EFFECTS 4 

425 central nervous system (CNS) 
depression; dermatitis 

2400 skin, mucous membrane, and 
eye irritation; CNS depression 

590 same as above 

752 CNS depression; dermatitis 

1900 

COMMENT 

skin absorption; 
215 mg/M3 proposed2 

skin absorption; 
1780 mg/M3 proposed2 

skin absorption; odor 
threshold: 75 mg/M3 

skin absorption 

CNS depression; eye and skin skin absorption; odor 
irritation; dermatitis threshold: 87-2180 mg/M3 

MIBK 200 410 410 same as above skin absorption 

Ethyl acetate 1400 1400 respiratory tract irritation; skin absorption; odor 
narcosis at high concentrations; threshold: 36 mg/M3 
dermatitis 

n-Butyl acetate 710 710 skin, mucous membrane irritation 

Cellosolve acetate 540 540 upper respiratory tract irri- skin absorption; 
ation; CNS depression; dermatitis 270 mg/M3 proposed2 

Bisphenol A see Section V 

Di glycidyl ether 
of bisphenol A see Section V 

Wood dust 5.0 15.0 eye and respiratory tract OSHA treats wood dust 
irritation (see Section V) nuisance particulate 

Nuisance dust 10.0 15.0 eye and upper respiratory tract 
irritation at high concentrations 
(see Section V) 

*Values in mg/M3 

l. National Institute for Occupational Safety and Health : Criteria for a Recommended Standard ••• 
Occupational Exposure to • 

2. American Conference of Governmental Industrial Hygienists: TLV's for Chemical Substances in 
Workplace Air, 1980. 

3. OSHA Safety and Health Standards (29 CFR 1910) November 7, 1978. 
4. Chemical Hazards of the Workplace. N.H. Protor, J.P. Hughes, 1978. 

as 



Date 

2/3/81 

2/4/81 

2/4/81 

TABLE II 

ENVIRONMENTAL RESULTS OF PERSONAL BREATHING ZONE SAMPLES FOR 
STYRENE, ACETONE, METHYL ETHYL KETONE (MEK), TOLUENE, ANO 111-TRICHLOROETHANE (111-TCE) 

OI 
Classification 

Industrial 
Designer 

II 

Location 

Workshop 
Paint Booth 

II 

INTERNATIONAL HARVESTER 
TRUCK ENGINEERING AND DESIGN CENTER 

STYLING DEPARTMENT - WORKSHOP 
FT. WAYNE, INDIANA 

February 3-4, 1981 

HE 80-165 

amp I ing sample 
Time Volume Styrene 

(min.) ( 1 iters) 

130 2.85 N.D. 

475 8.82 14.6 

470 5.03 9.9 

N.D. N.D. 35.1 

N.O. N.D. 58.5 

N.O. N.D. 31.8 

o.2 
Mixture 

N.O. 

N.O. 0.18 

N.D. 0.10 

Environmental Criteria: 435 590 590 375 350 1.00 
Laboratory Limit of Detection (mg/sample): 0.02 0.09 0.04 0.01 0.03 

1. Time Weighted Average over total sampling period. 
2. ACGIH TLV's (1980) Threshold Limit Value for Mixtures. 
3. N.O. - Nothing Detected, below detection limits. 

TABLE III 

ENVIRONMENTAL RESULTS OF PERSONAL BREATHING ZONE SAMPLES FOR 
METHYL ETHYL KETONE (MEK), METHYL ISOBUTYL KETONE (MIBK), ETHYL ACETATE, n-SUTYL ACETATE ANO CELLOSOLVE ACETATE 

INTERNATIONAL HARVESTER 
February 3-4, 1981 

Jcib- ------ - - Sampling Sample Environmental ConcentrationT \mg/W) 
Date Classification Location Time Volume MEK MIBK Ethyl n-Butyl Cellosolve 

(min.)___ __ J 1 iters) Acetate Acetate Acetate 

2/3/81 

~ •/81 

Industrial 
Designer 

II 

Workshop 

II 

149 

442 

Environmental Criteria: 

1.60 

12.4 

Laboratory Limit of Detection (mg/sample): 

1 Time Weighted Average over total sampling period. 
2. N.D . - Nothing Detected, below detection limits. 

N.D. 

N.D. 

590 
0.04 

N.D. 

1.6 

200 
0.01 

N.D. 

N.D. 

1400 
0.04 

N.D. 

N.D. 

710 
0.01 

N.O. 

N.D. 

540 
0.02 



TABLE IV 

ENVIRONMENTAL RESULTS OF PERSONAL BREATHING ZONE SAMPLES FOR 
BISPHENOL A (BPA) AND DIGLYCIDYL ETHER OF BISPHENOL A (DGEBPA) 

INTERNATIONAL HARVESTER 
TRUCK ENGINEERING AND DESIGN CENTER 

STYLING DEPARTMENT - WORKSHOP 
FT. WAYNE, INDIANA 

February 4, 1981 

HE 80-165 

Job Type of 5ariij)T10g - - - --Iota r- ---EnVfronmenta 1 Concentration I 
Date Classification Location Sample Time Volume mg/M3 

(min • ) ( l ; ters ) ---.B""'P'""'A __ __..'"--__ D=G=E=B .... PA:----

2/4/81 

2/4/81 

Industrial 
Designer 

Industrial 
Designer 

model shop 

model shop 
paint booth 

total dust 517 827 0.0083 0.0002 

total dust 475 760 0.0004 0.0004 

r-nv-ironme-ritaT Criteria: -- -~.,.- - --
Laboratory Limit of Detection : 0.0006 0.0006 

l. Time Weighted Average over total sampling period. 
* No Environmental Criteria or Standards have been recommended for BPA and DGEBA. Refer to text for further information. 

Date 

2/3/81 

2/4/81 

TABLE V 

ENVIRONMENTAL RESULTS OF PERSONAL BREATHING ZONE SAMPLES FOR WOOD DUST 

INTERNATIONAL HARVESTER 
February 3-4, 1981 

Job Type of Sampling Total 
Classification Location Sample Time Volume Environmental Concentrationl 

(min.) (liters) mg/M3 

Pattern maker 

Pattern maker 

Workshop 

Workshop 

total 

total 

125 

467 

213 

794 

0.80 

0 . 31 

Environmental Criterion: 5.0 

l. Time Weighted Average over total sampling period. 



) 

•.' 



TABLE VI 

ENVIRONMENTAL RESULTS OF PERSONAL BREATHING ZONE SAMPLES AND GENERAL AREA 
AIR SAMPLES FOR CURED RESIN PARTICULATES 

INTERNATIONAL HARVESTER 
TRUCK ENGINEERING ANO DESIGN CENTER 

STYLING DEPARTMENT 
FT. WAYNE, INDIANA 

February 3-4, 1981 

HE 80-165 

Job or Area Sampling Sample 
Date Classification Location Time Volume Environmental Concentrationl 

2/3/81 

2/4/81 

2/4/81 

2/4/81 

Concept Engineer 

II 

II 

Model Studio 

Workshop 
Paint Booth 

II 

Model Studio 

Beam H-19 

(min.) (1 iters) _!l'l9/M3 

135 

470 

399 

441 

230 

799 

678 

750 

3. 13 

2.74 

2. 19 

o. 15 

Environmental Criterion (as nuisance dust}: 10 .0 

1. Time Weighted Average over total sampling period . 
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Hood Type 

SLQT2 

SAFE A2 

SAFE s2 
SAFE s3 

SAFE c2 

TABLE VII 

VENTILATION MEASUREMENTS 

INTERNATI ONAL HARVESTER 
TRUCK ENGINEERING AND DESIGN CENTER 

STYLING DEPARTMENT - WORKSHOP 
FT. WAYNE, INDIANA 

February 4, 1981 

HE 80-165 

Velocity ( fpm)l 
Hood Face 6" From Hood Face 

3000 

1300 250 

1500 250 
1800 350 

1400 300 

l . fpm - feet per minute. 

12 11 Fr om Hood 

150 

80 

70 
100 

80 

2. Measurements taken with all SAFE (Swing Arc Fume Exhauster) hoods open. 
3. Measurements tak en wi th SAFE hoods A and C capped. 

NOTE: SAFE hood A is farthest from fan . 

Face 
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